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Resumo: As laranjas doces (Citrus sinensis L. Osbeck) concentram as espécies mais importante do grupo 
GRV FLWURV RQGH D SURGXomRPXQGLDO HP DWLQJLX PLO WRQHODGDV(ODV VmR FODVVL¿FDGDV FRPR ODUDQMDV
pigmentadas, comum, de baixa acidez e de umbigo. Entre esses grupos existem grandes diferenças fenotípicas, 
como a forma do paio, cor, tamanho do fruto e época de maturação do fruto. Apesar de todas estas diferenças 
fenotípicas, existe uma grande semelhança entre os genótipos destas espécies. Nota-se uma pequena variabilidade 
PROHFXODUGR'1$RTXHGL¿FXOWDDVXDFODVVL¿FDomR9DULRVPDUFDGRUHVGH'1$WHPVLGRXWLOL]DGRSDUDWHQWDU
diferenciar estas variedades, porém com pouco sucesso. Pensando nisso a Embrapa Instrumentação junto com o 
,QWLWXWR$JURQ{PLFRGH&DPSLQDV,$&YHPGHVHQYROYHQGRXPDQRYDWHFQLFDSDUDUHDOL]DUDLGHQWL¿FDomRHQWUH
DVYDULHGDGHVGHODUDQMDVJHQpWLFDPHQWHSDUHFLGDV(VWDWHFQLFDWHPFRPREDVHDHVSHFWURVFRSLDGHÀXRUHVFHQFLD
induzida por laser e algumas ferramentas estatisticas. Os resultados são obtidos de forma rápida, sem preparo 
de amostras e com baixo custo. Neste trabalho foi utilizado um conjunto de folhas de tres variedades de laranjas 
genéticamente parecidas: Laranja Pera Abril, Laranja Pera Bianchi e Laranja Pera Roberto Gullo. Estas folhas 
IRUDPOLPSDVPHGLGDVFRPRHTXLSDPHQWRGHÀXRUHVFHQFLDLQGX]LGDSRUODVHU3KRWRQ&LWUXVHFRPRDX[LOLRGR
VRIWZDUH:HNDIRUDPIHLWRVRVWUDWDPHQWRVHVWDWLVWLFRFRPRVHVSHFWURVGHÀXRUHVFHQFLDGDVIROKDV&RPLVVRD
partir de uma validação cruzada, foi possível separar corretamente as três classes de Laranja Pera com um acerto 
de 88 %.
Palavras-chaveHVSHFWURVFRSLDÀXRUHVFrQFLD3KRWRQ&LWUXVODUDQMDVGRFH
POTENTIAL OF THE LASER INDUCED FLUORESCENCE SPECTROSCOPY IN SEPARATING CITRUS 
VARIETIES VERY CLOSE GENETICALLY 
Abstract: The sweet oranges (Citrus sinensis l. Osbeck) concentrate the most important species of the citrus 
JURXS,QWKHVZHHWRUDQJHZRUOGSURGXFWLRQKDVUHDFKHGWKRXVDQGWRQV7KH\DUHFODVVL¿HGDV3LJPHQWHG
common, low acidity and navel oranges. Major differences between these groups are the phenotypic size, shape 
of the paio, its color, size of the fruit and the fruit maturation season. Despite all these phenotypic differences, 
there is a large similarity between the genotypes of these species. It is possible to observe a small molecular 
YDULDELOLW\RIWKH'1$ZKLFKGLI¿FXOWWKHLUFODVVL¿FDWLRQ6HYHUDO'1$PDUNHUVKDYHEHHQXVHGWRGLIIHUHQWLDWH
these varieties, but they were not successful. Thinking about this, the Embrapa Agrocultural, together with the 
Instituto Agronômico de Campinas (IAC), has developed a new technique to perform the differentiation between 
JHQHWLFDOO\VLPLODURUDQJHYDULHWLHV7KLVWHFKQLTXHLVEDVHGRQODVHULQGXFHGÀXRUHVFHQFHVSHFWURVFRS\/,)6DQG
VRPHVWDWLVWLFVWRROV7KH/,)6WHFKQLTXHFDQSURYLGHDIDVWDQGORZFRVWDQDO\VLVZLWKRXWVDPSOLQJSUHSDUDWLRQ
can be applied to a large number os samplesandprovide a quality database. In this work, it was used a set of leaves 
of three different orange varieties genetically simlar: “Laranja Pera Abril”, “Laranja Pera Bianchi” and “Laranja 
3HUD5REHUWR*XOOR´7KHVHOHDYHVZHUHFOHDQHGDQGWKHQPHDVXUHGZLWKWKH/,)6HTXLSPHQWDOVRQDPHG3KRWRQ
&LWUXV:LWKWKHDLGRIWKH:HNDVRIWZDUHVWDWLVWLFDOWUHDWPHQWVZHUHPDGHIURPWKHÀXRUHVFHQFHVSHFWUDRIWKH
leavesand it was possible to separate the three classes correctly, with a success rateof 88%.
KeywordsVSHFWURVFRS\ÀXRUHVFHQFH3KRWRQ&LWUXVVZHHWRUDQJHV
1. Introdução
No setor agropecuário a produção de citros tem grande destaque econômico. São produzidos aproxima-
damente 122 milhões de toneladas de frutas, que correspondem a 17 bilhões de dólares em vendas da fruta fresca 
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HVXFRVFRQFHQWUDGRVQRPXQGR)$22%UDVLOpRPDLRUSURGXWRUHH[SRUWDGRUGHODUDQMDGRSODQHWDUHV-
SRQViYHOSRUPLOK}HVGHWRQHODGDVDQXDLV2SDtVWDPEpPpRPDLRUH[SRUWDGRUGHVXFRFRQFHQWUDGR2VHWRUp
UHVSRQViYHOSRUJHUDUPDLVGHPLOHPSUHJRVGLYLGLGRVHPPDLVGHPXQLFtSLRV1(9(6
$VODUDQMDVGRFHVCitrus sinensis /2VEHFNFRQFHQWUDPDVHVSpFLHVPDLVLPSRUWDQWHGRJUXSRGRVFL-
WURVFXMDSURGXomRPXQGLDOHPFKHJRXDPLOWRQHODGDV)$2(ODVVmRFODVVL¿FDGDVFRPRODUDQMDV
SLJPHQWDGDVFRPXPGHEDL[DDFLGH]HGHXPELJR(QWUHHVVHVJUXSRVH[LVWHPXPDJUDQGHGLIHUHQoDIHQRWtSLFDV
FRPRRWDPDQKRDIRUPDGRSDLRFRUWDPDQKRGRIUXWRHpSRFDGHPDWXUDomRGRIUXWR
$SHVDUGH WRGDVHVWDVGLIHUHQoDV IHQRWtSLFDVH[LVWHXPDJUDQGHVHPHOKDQoDHQWUHRVJHQyWLSRVGHVWDV
HVSpFLHV1RWDVHXPDSHTXHQDYDULDELOLGDGHPROHFXODUGR'1$RTXHGL¿FXOWDDVXDGLIHUHQFLDomRHFODVVL¿FD-
omR(VWDSHTXHQDGLIHUHQoDQDYDULDELOLGDGHPROHFXODUGR'1$pFDXVDGDSRUXPDHVWUHLWDEDVHJHQpWLFDFRPXP
GHVWHJUXSRHDVFDUDFWHUtVWLFDVPRUIROyJLFDVGLIHUHQWHVpGHYLGDDPXWDo}HVHPDQWLGDSRUSURSDJDomRYHJHWDWLYD
+(55(52
9DULRVPDUFDGRUHVGH'1$WHPVLGRXWLOL]DGRSDUDWHQWDUGLIHUHQFLDUHVWDVYDULHGDGHVSRUpPFRPSRXFR
VXFHVVR3HQVDQGRHPGHVHQYROYHUXPPpWRGRUiSLGRGHEDL[RFXVWRTXHQmRSURGX]DUHVLGXRVTXHSRVVDPDJUH-
GLURPHLRDELHQWHD(PEUDSD,QVWUXPHQWDomRMXQWRFRPR,QWLWXWR$JURQ{PLFRGH&DPSLQDV,$&YHPGHVHQ-
volvendo XPDQRYDWHFQLFDSDUDUHDOL]DUDLGHQWL¿FDomRHQWUHDVYDULHGDGHVGHODUDQMDVJHQpWLFDPHQWHSDUHFLGDV
(VWDWHFQLFDWHPFRPREDVHDHVSHFWURVFRSLDGHÀXRUHVFHQFLDLQGX]LGDSRUODVHU/,)6HDOJXPDVIHUUDPHQWDV
HVWDWLVWLFDV0,/25,
2. Materiais e Métodos
1HVWHHVWXGRIRUDPXWLOL]DGDVIROKDVGHWUrVYDULHGDGHVGHODUDQMDVJHQHWLFDPHQWHSDUHFLGDV/DUDQMD3HUD
$EULO/DUDQMD3HUD%LDQFKLH/DUDQMD3HUD5REHUWR*XOOR$ViUYRUHVVHHQFRQWUDYDPQR,QVWLWXWR$JURQ{PLFRGH
&DPSLQDV,$&RQGHHVWDYDPVXMHLWDVQDVPHVPDVFRQGLo}HVGHLUULJDomRWHPSHUDWXUDDGXERHOXPLQRVLGDGH
)RUDPXWLOL]DGDVIROKDVVHQGRGHFDGDYDULHGDGH(ODVIRUDPOLPSDVFRPDOJRGmRXPHGHFLGRFRP
iJXDGHVWLODGDHVHFDFRPRXWURDOJRGmR4XDQGRQmRHVWDYDPVHQGRXWLOL]DGDVHUDPPDQWLGDVQDJHODGHLUDHP
DSUR[LPDGDPHQWH&SDUDHYLWDUDGHJUDGDomR
&RPDVIROKDVGHYLGDPHQWHOLPSDVIRUDPIHLWDVDVPHGLGDVFRPRHTXLSDPHQWRGHÀXRUHVFrQFLDLQGX]L-
GRSRUOD]HU3KRWRQ&LWUXVRHTXLSDPHQWRSRGHVHUYLVWRQD)LJXUD
 
)LJXUD(TXLSDPHQWRGHÀXRUHVFrQFLDLQGX]LGRSRUODVHU3KRWRQ&LWUXV
23KRWRQ&LWUXVFRQVLVWHHPXPODVHUGHGLRGR&RKHUHQWPRGHOR&8%(FRPH[FLWDomRHPQPH
SRWHQFLDPi[LPDGHVDtGDGHP:XPPLQLHVSHFWU{PHWURGD2FHDQ2SWLFV86%HXPFDERySWLFR2
ODVHUHQWmRpDFRSODGRDRFDERySWLFRFRPSRVWRSRUVHLV¿EUDVySWLFDVTXHH[FLWDPDDPRVWUDHXPD¿EUDySWLFD
FHQWUDOTXHFROHWDRVLQDOGHÀXRUHVFrQFLDGDIROKD$ÀXRUHVFrQFLDHDUHÀHFWkQFLDGDDPRVWUDVmRFRQGX]LGDVDWp
XPPLQLHVSHFWU{PHWURGHDOWDVHQVLELOLGDGH
$HPLVVmRGDÀXRUHVFrQFLDHGDUHÀHWkQFLDGDDPRVWUDpHQWmRGHFRPSRVWDDWUDYpVGHXPDJUDGHGHGLIUD-
omR¿[DHGHWHFWDGDSRUXPFRQMXQWRGHIRWRGLRGRVSUHYLDPHQWHFDOLEUDGRV'HVWDIRUPDREWpPVHRHVSHFWURGH
HPLVVmRTXHVHUiHQYLDGRSDUDXPFRPSXWDGRU(VWHIDUiRFRQWUROHDDTXLVLomRHRWUDWDPHQWRGRVGDGRVSRUPHLR
de um softwareGHDTXLVLomRGHGDGRVGHVHQYROYLGRSHORSUySULR/DERUDWyULRGHÏSWLFDH)RW{QLFDGD(PEUDSD
,QVWUXPHQWDomR7DPEpPIRLXWLOL]DGRRVRIWZDUHOLYUH:HNDSDUDFULDUXPPRGHORGHUHJUHVVmRFRPRDX[LOLRGD
IHUUDPHQWDHVWiWLFDGH5HJUHVVmRSRU0tQLPRV4XDGUDGRV3DUFLDLV3/65HID]HUXPDYDOLGDomRFUX]DGDSDUD
VHSDUDUDVYDULHGDGHV$5HJUHVVmRSRU0tQLPRV4XDGUDGRV3DUFLDLV 3/65 IRLSURSRVWR LQLFLDOPHQWHSRU+
:ROGpXPDWpFQLFDGHDQiOLVHGHGDGRVPXOWLYDULDGRVXWLOL]DGDSDUDUHODFLRQDUXPDRXPDLVYDULiYHLVUHVSRVWD<
FRPGLYHUVDVYDULiYHLVLQGHSHQGHQWHV;$VVLPHVWHPpWRGREXVFDPD[LPL]DUDYDULkQFLDHQWUHDVFRPSRQHQWHV
HQFRQWUDGDVSRUPHLRGHXPDPXGDQoDGRVLVWHPDGHFRRUGHQDGDV
$RXWUDIHUUDPHQWDHVWDWtVWLFDXWLOL]DGDIRLRGH$QDOLVHGH&RPSRQHQWHV3ULQFLSDLV3&$TXHpXPPp-
WRGRXWLOL]DGRSDUDHQFRQWUDUSDGU}HVHPGDGRVHDSUHVHQWDORVGHXPDPDQHLUDDGHPRQVWUDUVXDVVLPLODULGDGHVH
GLIHUHQoDV$GLIHUHQoDHQWUHRVPpWRGRVpTXHR3&$QmROHYDHPFRQVLGHUDomRDVYDULHGDGHV/DUDQMD3DUD$EULO
%LDQFKLH5REHUWR*XOORSDUDDDQDOLVHMiR3/6XWLOL]DHVWDLQIRUPDomR
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3. Resultados e Discussão
2VHVSHFWURVFDUDFWHUtVWLFRVGHFDGDYDULHGDGHVREWLGRVSHOR3KRWRQ&LWUXVHVWiPRVWUDGRQD)LJXUD
D)D]HQGRXPDDQDOLVHDSHQDVYLVXDOSRGHPRVYHUTXHQDIDL[DHQWUHQPDQPRVHVSHFWURVGDYDULHGDGH
3HUD$EULOVmRPDLVLQWHQVRVTXHRVGD3HUD5REHUWR*XOOR-iQDIDL[DHQWUHQPDQPDVLWXDomRVHLQYHUWH
(SDUDRFDVRGDYDULHGDGH3HUD%LDQFKLRVHVSHFWURVSRVVXHPXPDLQWHQVLGDGHLQWHUPHGLDULDHFRPLVVRVHFRQ-
IXQGHPFRPDVRXWUDVGXDVFODVVHV(VWDGLIHUHQoDQRVHVSHFWURVSRGHVHUH[SOLFDGDSHODGLIHUHQWHFRQFHQWUDomRGD
FORUR¿ODHRXWURVÀXRURIRURVFDUDFWHUtVWLFRSDUDFDGDYDULHGDGH
$JRUDDQDOLVDQGRR3&$PRVWUDGRQD)LJXUDESRGHVHQRWDUTXHRVSRQWRVUHODFLRQDGRjVDPRVWUDV
GDYDULHGDGH3HUD5REHUWR*XOORWHQGHPDVHDFXPXODUDRODGRHVTXHUGRGR]HURGD3&HRVSRQWRVUHODFLRQDGRV
j3HUD$EULOHVWmRVHDJUXSDQGRQRODGRGLUHLWRGR]HUR(QRFDVRGD3HUD%LDQFKLHODVHVWmRVHDJUXSDQGRQR
FHQWURSUy[LPRDR]HUR
)LJXUDD(VSHFWURVREWLGRVFRPR3KRWRQ&LWUXVE$QDOLVHGH3&$GDVWUrVYDULHGDGHVGHODUDQMD
3HUD
(VWHWLSRGHDQDOLVHGHUHFRQKHFLPHQWRGHSDGU}HVHQWUHDVYDULHGDGHVpH[WUHPDPHQWHLPSRUWDQWHSRLV
PRVWUDRSRWHQFLDOGHVHFULDUXPFODVVL¿FDGRU(FULDGRHVWHFODVVL¿FDGRUSRGHVHLGHQWL¿FDUHFODVVL¿FDUSODQWDV
GHVFRQKHFLGDVGHVWDVWUrVYDULHGDGHVGHODUDQMD3HUD
3DUDPRQWDUXPFODVVL¿FDGRUIRLXWLOL]DGRRVRIWZDUH:HNDRQGHIRLXVDGDDIHUUDPHQWDHVWiWLFD3/65
SDUDID]HUXPDYDOLGDomRFUX]DGDFRPRVGDGRVREWLGRVGR3KRWRQ&LWUXV2UHVXOWDGRGHVWDYDOLGDomRHVWDPRV-
WUDGDQDPDWUL]FRQIXVmRGD)LJXUD
&ODVVL¿FDGRFRPR
9DULHGDGH
5HDO
Abril %LDQFKL *XOOR
Abril   
%LDQFKL   
*XOOR   
)LJXUD0DWUL]FRQIXVmRGRVUHVXOWDGRVGDYDOLGDomRFUX]DGD
1DPDWUL]FRQIXVmRDVOLQKDVPRVWUDPDVWUrVYDULHGDGHVTXHHVWmRVHQGRFODVVL¿FDGDTXHIRUDPFKD-
PDGDVGH9DULHGDGH5HDO-iDVFROXQDVUHSUHVHQWDPFRPRHVWDVYDULHGDGHVIRUDPFODVVL¿FDGDVSHORFODVVL¿FDGRU
&RPLVVRDGLDJRQDOSULQFLSDOUHSUHVHQWDRDFHUWRGRFODVVL¿FDGRUQDYDOLGDomRFUX]DGD$QDOLVDQGRHVWDGLDJRQDO
SRGHVHREVHUYDUTXHRFODVVL¿FDGRUDFHUWRXGDVFODVVL¿FDo}HV
4. Conclusões
3RGHPRVFRQFOXLUDQDOLVDQGRRVHVSHFWURVFDUDFWHUtVWLFRVGHFDGDYDULHGDGHTXHHOHVSRVVXHPXPDGLIH-
UHQoDQDVVXDVLQWHQVLGDGHV(DQDOLVDQGRRWHVWHGH3&$SRGHPRVYHUTXHDVYDULHGDGHVWHQGHPDVHDJUXSDUHP
XPDGDGDUHJLmRGDV3&VPDVSRGHQGRRFRUUHUXPDSHTXHQDFRQIXVmRHQWUH%LDQFKLH$EULOH%LDQFKLH5REHUWR
*XOOR0DVPHVPRDVVLPSRGHPRVYHUTXHRVHVSHFWURVWHPRSRWHQFLDOSDUDVHUHPGLIHUHQFLDGRV
2UHVXOWDGRGDYDOLGDomRFUX]DGDREWHYHXPDFHUWREDVWDQWHDOWRXPDYH]TXHHVWDVYDULHGDGHVVmRJH-
QHWLFDPHQWHSDUHFLGDVPDVPHVPRDVVLPQRVVDWpFQLFDIRLFDSD]GHGLIHUHQFLDUHFODVVL¿FDUDVYDULHGDGHVRTXH
PRVWUDRJUDQGHSRWHQFLDOGDQRVVDWpFQLFD
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